Schizophrenia (SZ) is primarily an adult psychiatric disorder in which disturbances caused by susceptibility genes and environmental insults during early neurodevelopment initiate neurophysiological changes over a long time course, culminating in the onset of full-blown disease nearly two decades later. Aberrant postnatal brain maturation is an essential mechanism underlying the disease. Currently, symptoms of SZ are treated with anti-psychotic medications that have variable efficacy and severe side effects. There has been much interest in the prodromal phase and the possibility of preventing SZ by interfering with the aberrant postnatal brain maturation associated with this disorder. Thus, it is crucial to understand the mechanisms that underlie the long-term progression to full disease manifestation to identify the best targets and approaches towards this goal. We believe that studies of certain SZ genetic susceptibility factors with neurodevelopmental implications will be key tools in this task. Accumulating evidence suggests that neuregulin-1 (NRG1) and disrupted-in-schizophrenia-1 (DISC1) are probably functionally convergent and play key roles in brain development. We provide an update on the role of these emerging concepts in understanding the complex time course of SZ from early neurodevelopmental disturbances to later onset and suggest ways of testing these in the future. Introduction Schizophrenia (SZ) is a debilitating mental illness with a worldwide lifetime risk of approximately 1% and characterized by positive symptoms (e.g. delusions and hallucinations), negative symptoms (e.g. affective flattening, apathy and social withdrawal) and cognitive dysfunction. SZ is caused by a combination of genetic factors and environmental insults, including prenatal infection, perinatal complication and cannabis use. Recently, SZ has been described simply as a neurodevelopmental disorder [1,2]. However, the onset of SZ occurs in young adulthood,
Introduction Schizophrenia (SZ) is a debilitating mental illness with a worldwide lifetime risk of approximately 1% and characterized by positive symptoms (e.g. delusions and hallucinations), negative symptoms (e.g. affective flattening, apathy and social withdrawal) and cognitive dysfunction. SZ is caused by a combination of genetic factors and environmental insults, including prenatal infection, perinatal complication and cannabis use. Recently, SZ has been described simply as a neurodevelopmental disorder [1, 2] . However, the onset of SZ occurs in young adulthood, in contrast to earlier onset in childhood for many other neurodevelopmental disorders such as autism. In the pathology of SZ, disturbances caused by genetic susceptibility factors and environmental insults in prenatal and perinatal stages are likely to disturb postnatal brain maturation for many years, resulting in full-blown onset of the disease mainly after puberty [3] .
The pathological mechanisms underlying the long time course of SZ have not yet been fully elucidated. One of the major reasons is the difficulty in designing longitudinal clinical studies for high-risk subjects many years before the disorder is manifest, although a small number of state-ofthe-art brain imaging studies have been carried out [4] . A lack of appropriate animal models to validate working hypotheses for the mechanisms has also impeded progress. Although several interesting rodent models with specific brain lesions in early development exhibit phenotypic changes relevant to SZ after puberty [5, 6] , these models might not exactly replicate the etiology of SZ.
Recent progress in psychiatric genetics has revealed several promising genetic susceptibility factors for SZ, including neuregulin-1 (NRG1/heregulin), the NRG1 receptor ErbB4 (HER4, a receptor tyrosine-protein kinase), and disrupted-in-schizophrenia-1 (DISC1) [7, 8] . The role of NRG1 as a risk factor for SZ has been supported by many
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Glossary
Affective flattening: Diminished emotional expressiveness. Endophenotypes: Quantitative, heritable, trait-related deficits typically assessed by laboratory-based methods rather than clinical observation. Inside-out: When migrating neurons arrive in the cortical plate they bypass earlier-generated neurons to form the cortical layers in an inside-out sequence; deeper layers are the first to form and superficial layers are the last. Prodrome: Early mild manifestations (functional decline resulting from intrinsic abnormalties in SZ, possibly associated with cognitive and negative symptoms) appearing before full-blown disease onset (psychosis in SZ) and diagnosis. Radial migration: Main migration mode used by pyramidal neurons to reach from the subventricular zone to the cortical plate. Tangential migration: Migration mode used by interneurons to reach from medial ganglionic eminence to the cortex. 
